ABSTRACT
INTRODUCTION
In recent years, a large amount of heavy metal pollution is discharged to the environment, which brings extremely harmful influences to ecological environment and human health. Thus, the effective removal technology of heavy metal from water has been the study focus [1] [2] [3] [4] . Chromium pollution mainly comes from many various fields such as metallurgical industry, metal working, electroplating, tanning, paint printing, dyeing and chemical engineering. Fly ash is a solid waste discharged by the coal-fired power plant, which has the attractive price, large specific surface area and solid-adsorbent properties [5, 6] . The study of using fly ash as adsorbent to remove the heavy metal ions form the water has been widely concerned in the last few years [7, 8] . The published research shows that the fly ash and some other synthetic materials have strong ability to remove the heavy metal ions from the water [7] . This article uses zeolite prepared from fly ash as an adsorption material to deal with the Cr 3+ , and then study the effect of addition of adsorbent, initial value of pH, reaction temperature and time on the adsorption effect of Cr articles conduct the simulation of adsorption data and give a discussion on adsorption isotherm and adsorption kinetics equation.
EXPERIMENTAL MATERIALS AND METHODS

Experimental Instruments
The samples of fly ash are taken from Jiangsu Taicang Xiexin power station, the main chemical components are: the mass fraction of silicon dioxide, aluminum dioxide, ferric oxide, Calcium oxide, titanium dioxide and magnesium oxide is 51.06% 、 32.36% 、 4.68% 、 2.91% 、 1.17% and 0.9% respectively.THZ-82 constant-temperature oscillator, PHS-3C acidity meter and AA240DUO atomic adsorption spectrometer.
Experimental Methods
The preparation for zeolite
According to the literature, the process of preparation for zeolite is: put 2g fly ash into potassium hydroxide solution whose volume is 50ml and concentration is 8mol/L, keep reacting for 48 hours under the condition that the reaction temperature is 90°C. Then get deionized water to wash the obtained materials after the procedure until the solution is neutral and finally dries it to the constant weight at 100°C oven. After synthesis, all samples must be analyzed and instructed by XRay diffraction, which assures that it is zeolite material.
Experimental procedures
Add certain amount of synthetic zeolite to polypropylene pipe whose volume is 10ml and remove certain volume of Cr 3+ solution. After using hydrochloric acid that its concentration is 0.01mol/L and sodium hydroxide to adjust the value of solution pH, the samples are put into thermostatic oscillator for oscillating adsorption reaction under the condition of certain temperature. Use 0.45μm drainage membrane to filter the mixed solution and analyze the concentration of Cr 3+ of the samples after finishing adsorption experiment.
Analytic methods
Use AA240DUO atomic adsorption spectrometer to measure the concentration of Cr 3+ in the water after adsorption. The calculation formula of adsorption capacity is in the following: In which, Q is the adsorption capacity(mg/g), Co is the initial concentration of metal ions(mg/L), Ce refers to the adsorption equilibrium concentration of metal ions(mg/L), V is the volume of solution(ml),m is the consumption of adsorbent(g).
The calculation formula of removal rate is:
The title is set in bold 16-point Arial, flush left, unjustified. The first letter of the title should be capitalised with the rest in lower case. You should leave 22 mm of space above the title and 6 mm after the title.
THE RESULTS AND DISCUSSIONS
The Effects Of The Addition Of Adsorbent
The effect of zeolite dose on the removal efficiency of Cr , the adsorption tends to be saturated. 
The Effect Of The Initial Value Of Solution Ph
In order to observe the effect of the solution pH on the adsorption efficiency of Cr 
The Effect Of Reaction Temperature
The effects of reaction temperature on the adsorption of Cr When the reaction temperature is 25°C and the initial value of concentration is 50mg/L, the removal efficiency Cr 3+ raises from 57.59% (0.5h) to 99.11% (5h) and the adsorption tends to be saturated when the reaction time arrives at 6 hours. Compared to 25°C situation, the removal efficiency of zeolite on Cr 3+ drops after the reaction temperature improves to 35°C. The removal efficiency of Cr 3+ is 80.63% when the reaction time comes to 5 hours, and the adsorption reaction tends to be saturated when the reaction time is 13 hours. Furthermore, when the reaction temperature improves to 45°C, the removal efficiency of zeolite on Cr 3+ continues to decrease. When the reaction time is 5 hours, the removal efficiency of Cr 3+ is 72.02%, the adsorption reaction tends to be saturated when the reaction time is 15 hours. When the initial value of concentration is 100mg/L, the removal results of reaction temperature on Cr 3+ is similar to the situation when the initial value of concentration is 50mg/L, which means that the removal efficiency of zeolite on Cr 3+ drops gradually with the rise of reaction temperature.
Adsorption Isotherm
For the single component solute, the common adsorption isotherms could be divided into two kinds. One is Langmuir isotherm adsorption model and its standard form and linear form are shown in the following.
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In which, Qm is the largest amount of adsorption, b is adsorption constant, and its value is concerned with adsorbent, the nature of adsorption and temperature. The value of b is larger, the ability of adsorption is stronger. The other one is Freundlich isotherm adsorption model, which is an empirical formula and its standard form and linear form are shown in the following. 
In which, K and n are both constants, usually the value of n is larger than 1.
Using Langmuir adsorption isotherm and Freundlich adsorption isotherm, the data of the adsorption process is linear simulated and the results are show in Table  1.The Table 1 is the simulation result of adsorption isotherm. As the simulation result shown in Table 1 , it could be known that the process of adsorption of Cr3+ on zeolite fits Freundlich adsorption isotherm better and is not very consistent with Langmuir adsorption isotherm. 
Adsorption Kinetics
For the general solid-liquid adsorption process, scientists usually use first-class and second-class kinetics equation to conduct kinetics simulation. Pseudo first-class kinetics formula is:
In which, Qt is the amount of adsorption when the time is t, Qe means the balanced amount of adsorption of pseudo first-class kinetics model, Kt is the balanced adsorption speed constant of pseudo first-class kinetics model. Considering border conditions: Qt is equal to zero when the time arrives at 0.When the time is t, Qt=Qe, we can get the followed formula: are shown in Fig2 and 3 respectively, when the initial value of concentration are 50 and 100mg/L. By comparing the simulation correlation coefficient of different formulas in Fig 2 and 3 , we can know that pseudo second-class kinetics formula can better describe the formula of adsorption of Cr 3+ on zeolite and reflects the adsorption behavior of Cr 3+ on zeolite, while the pseudo first-class kinetics equation has terrible simulation degree.
CONCLUSION
The adsorbents dose has a significant effect on the removal efficiency of adsorption of Cr 
